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(54) DEVICE FOR DETECTING PIPE INSIDE DEPOSIT 

(57) Abstract: 
PURPOSE: To contrive the 
improvement of safety of a 
piping system by early detecting 
pipe inside deposits. 
CONSTITUTION: A metal piece 6 of 
which side is heat-insulated 
with a heat insulator 8, is 
mounted on the surface of piping 
1, and two thermocouples 7 are 
attached to the inside of the 
metal piece 6 with intervals in 
the radius direction. Output 
signals 9 of the thermocouples 7 
are taken in a personal computer 
4. A temperature difference 
between the two thermocouples 7 
is found, when its temperature 
difference is smaller than a 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1] Detection equipment of the affix in tubing characterized by 
establishing thermal flux radial [ on the front face of piping ] or the measurement 
means of a temperature gradient, and the means for processing the data obtained 
by said measurement means. 

[Claim 2] It is detection equipment of the affix in tubing which is the structure 
where said thermal flux or the detection means of a temperature gradient cools 
the whole surface of said detection means compulsorily in claim 1. 
[Claim 3] Detection equipment of the affix in tubing which used the 
thermoelement for the forced-cooling means of said detection means in claim 1. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the detection equipment of the 

affix in tubing. 

[0002] 

[Description of the Prior Art] There are the following in the well-known example 
of invention which detects the affix in piping. 

[0003] (1) Vibrate the pipe line with excitation equipment and investigate the 
change in a deposit or an affix from the existence of change of the resonant 
frequency of the pipe line (JP,5-164300,A). 

[0004] (2) Attach an acoustic emission sensor in the outside surface of a boiler 
tube which removed adhering ashes, spray a shot-blasting particle on this boiler 
tube, and check ashy removal from change of the output value of an acoustic 
sensor (JP,63-267896,A). 

[0005] (3) Send a supersonic wave to the interior of piping by sonar from the 
outside of piping, and grasp a slurry deposition condition by receiving the 
reflected wave (JP,6 1-226603, A). 
[0006] 

[Problem(s) to be Solved by the Invention] Among said well-known examples, it 
becomes minute, when the mass of an affix is small to the inertial mass of the 
pipe line changing [ of a resonant frequency ] (1), and detection becomes 
difficult. 

[0007] (2) cannot be applied when this frequency is close to the frequency which 
acoustic emission detects when a fluid flows inside tubing and it vibrates. 
[0008] When the thickness of a deposit is small, the phase shift of a reflected 
wave becomes small and detection is difficult for (3). 

[0009] The technical problem which this invention tends to solve is detecting the 
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affix in piping without receiving effect in vibration of piping, the volume of an 

affix, mass, and adhesion thickness. 

[0010] 

[Means for Solving the Problem] In order to solve the above-mentioned technical 
problem, one or more sensors which measure the radial thermal flux or the radial 
temperature gradient of piping are attached in the front face of a piping wall 
surface. The output of this sensor is inputted into a signal processor. 
[0011] 

[Function] If an affix is in a piping wall surface, the thermal resistance of the part 
will increase, and the radial thermal flux which flows a piping wall surface 
becomes small compared with the time of there being no affix. Then, the radial 
thermal flux or the radial temperature gradient on the front face of piping is 
measured by the sensor, and the existence of the affix of a piping wall surface can 
be detected by judging with a signal processor whether the measurement result is 
small compared with the thermal flux or the temperature gradient defined 
beforehand. 
[0012] 

[Example] The example of this invention is explained using drawing 1 thru/or 
drawin g 4 . In drawing 1 , 1 is piping and the elevated-temperature gas 3 of the 
constant temperature containing **** is flowing the interior. 6 is a piece of a 
metal which has the almost same thermal conductivity as piping 1, formed the 
heat insulator 8 in the side face, and has prevented the outflow of the heat from a 
side face. Spacing is opened in the interior of the piece 6 of a metal radial, and 
two thermocouples 7 are attached. The piece 6 of a metal and the heat insulator 8 
are stuck and attached in the front face of piping 1 . Moreover, the field of the 
outside of the piece 6 of a metal, i.e., piping 1 and the opposite side, is in contact 
with the low-temperature ambient atmosphere enough compared with the gas 
inside piping. The output signal 9 of two thermocouples 7 is inputted into a 
personal computer 4, respectively. From the output signal 9 of the thermocouple 
inputted for every fixed time amount, a personal computer 4 searches for the 
temperature gradient of two thermocouples, i.e., the radial temperature gradient 
on the front face of piping. 

[0013] Since it is sufficiently high compared with the outside temperature of the 
piece 6 of a metal, the heat flow which goes to a piping outside through a tube 
wall from the interior of piping produces the temperature of the internal gas 3 of 
piping 1. If an affix 2 is inside piping in which the piece 6 of a metal is attached, 
since it is very small compared with the thermal conductivity of piping, generally 
the thermal resistance in a piping inside front face will increase [ the thermal 
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conductivity of an affix ]. The radial thermal flux which flows from the interior 
of piping to the piping exterior becomes small compared with the case where 
there is no affix, according to increase of this thermal resistance. Since thermal 
flux is proportional to a temperature gradient, the radial temperature gradient on 
the front face of piping becomes small as a result. 

[0014] At this time, the rate of change eta of the radial temperature gradient by 
the affix is expressed with a degree type. 
[0015] 
[Equation 1] 


5 1 : BE'gCDJfS 
5 2 : tt%ti\(DBZ 
A 1 : ffifc(D&£8¥ 

[0016] Generally, the thermal conductivity lambda 2 of an affix is small single or 
more figures compared with the thermal conductivity lambda 1 of a tube wall. In 
this case, from several 1, even if the thickness of an affix is about [ of tube wall 
thickness ] 1/10, it turns out that it changes with affixes 50% or more, and a 
radial temperature gradient can detect an affix enough by observing a radial 
temperature gradient. 

[0017] Drawing 2 shows the procedure of a personal computer 4. The 
thermocouple output signal 9 is first incorporated inside a computer, and it asks 
for temperature-gradient deltaT of two thermocouples 7. Next, the comparison 
with deltaT for which it asked, and the threshold value set up beforehand is 
performed. When larger than threshold value, deltaT judges that there is no affix 
and repeats processing from incorporation of a thermocouple output signal. 
deltaT judges that there is an affix, when smaller than threshold value, it outputs 
warning on a display 5, and demands a cure. 

[0018] When the gas inside piping is low temperature comparatively and the 
temperature gradient between the interior of piping and the piping exterior is 
small, as shown in drawing 3 , the power source 1 1 for driving a thermoelement 
10 and this thermoelement is formed in the outside of the piece 6 of a metal. 
Here, a thermoelement 10 presupposes that the field which is in contact with the 
piece 6 of a metal is a low temperature side. By considering as such structure, it 
is always cooled by the thermoelement and the outside of the piece 6 of a metal 
can generate the heat flow rate which goes outside from the interior of piping. 
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[0019] When there are two or more adhesion locations expected, as shown in 
drawin g 4 , the location of an affix can be pinpointed by observing serially the 
output signal 9 of two or more installation and these sensors for the measurement 
sensor 12 of a radial temperature gradient with structure as shown by dr awin g 1 
and draw ing 2 . 
[0020] 

[Effect of the Invention] According to this invention, the affix in piping is 
detectable at an early stage, and a cure can be struck before resulting carefully [ 
shutdown, device damage, etc. ]. Moreover, since the location of an affix can be 
pinpointed, maintenance nature can be improved sharply. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 


TECHNICAL FIELD 


[Industrial Application] This invention relates to the detection equipment of the 
affix in tubing. 


[Translation done.] 
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PRIOR ART 


[Description of the Prior Art] There are the following in the well-known example 
of invention which detects the affix in piping. 

[0003] (1) Vibrate the pipe line with excitation equipment and investigate the 
change in a deposit or an affix from the existence of change of the resonant 
frequency of the pipe line (JP,5- 164300, A). 

[0004] (2) Attach an acoustic emission sensor in the outside surface of a boiler 
tube which removed adhering ashes, spray a shot-blasting particle on this boiler 
tube, and check ashy removal from change of the output value of an acoustic 
sensor (JP,63-267896,A). 

[0005] (3) Send a supersonic wave to the interior of piping by sonar from the 
outside of piping, and grasp a slurry deposition condition by receiving the 
reflected wave (JP,61-226603,A). 
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EFFECT OF THE INVENTION 


[Effect of the Invention] According to this invention, the affix in piping is 
detectable at an early stage, and a cure can be struck before resulting carefully [ 
shutdown, device damage, etc. ]. Moreover, since the location of an affix can be 
pinpointed, maintenance nature can be improved sharply. 


[Translation done.] 
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TECHNICAL PROBLEM 


[Problem(s) to be Solved by the Invention] Among said well-known examples, it 
becomes minute, when the mass of an affix is small to the inertial mass of the 
pipe line changing [ of a resonant frequency ] (1), and detection becomes 
difficult. 

[0007] (2) cannot be applied when this frequency is close to the frequency which 
acoustic emission detects when a fluid flows inside tubing and it vibrates. 
[0008] When the thickness of a deposit is small, the phase shift of a reflected 
wave becomes small and detection is difficult for (3). 

[0009] The technical problem which this invention tends to solve is detecting the 
affix in piping without receiving effect in vibration of piping, the volume of an 
affix, mass, and adhesion thickness. 
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Japan Patent Office is not responsible for any 
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MEANS 


[Means for Solving the Problem] In order to solve the above-mentioned technical 
problem, one or more sensors which measure the radial thermal flux or the radial 
temperature gradient of piping are attached in the front face of a piping wall 
surface. The output of this sensor is inputted into a signal processor. 


[Translation done.] 
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OPERATION 


[Function] If an affix is in a piping wall surface, the thermal resistance of the part 
will increase, and the radial thermal flux which flows a piping wall surface 
becomes small compared with the time of there being no affix. Then, the radial 
thermal flux or the radial temperature gradient on the front face of piping is 
measured by the sensor, and the existence of the affix of a piping wall surface can 
be detected by judging with a signal processor whether the measurement result is 
small compared with the thermal flux or the temperature gradient defined 
beforehand. 


[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
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EXAMPLE 


[Example] The example of this invention is explained using drawin g 1 thru/or 
drawing 4 . In drawing 1 , 1 is piping and the elevated-temperature gas 3 of the 
constant temperature containing **** is flowing the interior. 6 is a piece of a 
metal which has the almost same thermal conductivity as piping 1 , formed the 
heat insulator 8 in the side face, and has prevented the outflow of the heat from a 
side face. Spacing is opened in the interior of the piece 6 of a metal radial, and 
two thermocouples 7 are attached. The piece 6 of a metal and the heat insulator 8 
are stuck and attached in the front face of piping 1 . Moreover, the field of the 
outside of the piece 6 of a metal, i.e., piping 1 and the opposite side, is in contact 
with the low-temperature ambient atmosphere enough compared with the gas 
inside piping. The output signal 9 of two thermocouples 7 is inputted into a 
personal computer 4, respectively. From the output signal 9 of the thermocouple 
inputted for every fixed time amount, a personal computer 4 searches for the 
temperature gradient of two thermocouples, i.e., the radial temperature gradient 
on the front face of piping. 

[0013] Since it is sufficiently high compared with the outside temperature of the 
piece 6 of a metal, the heat flow which goes to a piping outside through a tube 
wall from the interior of piping produces the temperature of the internal gas 3 of 
piping 1 . If an affix 2 is inside piping in which the piece 6 of a metal is attached, 
since it is very small compared with the thermal conductivity of piping, generally 
the thermal resistance in a piping inside front face will increase [ the thermal 
conductivity of an affix ]. The radial thermal flux which flows from the interior 
of piping to the piping exterior becomes small compared with the case where 
there is no affix, according to increase of this thermal resistance. Since thermal 
flux is proportional to a temperature gradient, the radial temperature gradient on 
the front face of piping becomes small as a result. 
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[0014] At this time, the rate of change eta of the radial temperature gradient by 
the affix is expressed with a degree type. 
[0015] 
[Equation 1] 


S 1 : @2^CDJ?3 
S 2 : tt%®XDB2 

A 2 : #«tt<Dttffi» 

[0016] Generally, the thermal conductivity lambda 2 of an affix is small single or 
more figures compared with the thermal conductivity lambda 1 of a tube wall. In 
this case, from several 1, even if the thickness of an affix is about [ of tube wall 
thickness ] 1/10, it turns out that it changes with affixes 50% or more, and a 
radial temperature gradient can detect an affix enough by observing a radial 
temperature gradient. 

[0017] Drawing 2 shows the procedure of a personal computer 4. The 
thermocouple output signal 9 is first incorporated inside a computer, and it asks 
for temperature-gradient deltaT of two thermocouples 7. Next, the comparison 
with deltaT for which it asked, and the threshold value set up beforehand is 
performed. When larger than threshold value, deltaT judges that there is no affix 
and repeats processing from incorporation of a thermocouple output signal. 
deltaT judges that there is an affix, when smaller than threshold value, it outputs 
warning on a display 5, and demands a cure. 

[0018] When the gas inside piping is low temperature comparatively and the 
temperature gradient between the interior of piping and the piping exterior is 
small, as shown in drawing 3 , the power source 1 1 for driving a thermoelement 
10 and this thermoelement is formed in the outside of the piece 6 of a metal. 
Here, a thermoelement 10 presupposes that the field which is in contact with the 
piece 6 of a metal is a low temperature side. By considering as such structure, it 
is always cooled by the thermoelement and the outside of the piece 6 of a metal 
can generate the heat flow rate which goes outside from the interior of piping. 
[0019] When there are two or more adhesion locations expected, as shown in 
drawing 4 , the location of an affix can be pinpointed by observing serially the 
output signal 9 of two or more installation and these sensors for the measurement 
sensor 12 of a radial temperature gradient with structure as shown by drawing 1 
and drawing 2 . 
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DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing 1] The explanatory view of the example of this invention in case hot 
gas flows the inside of piping. 

[ Drawin g 2] The flow chart which shows the procedure of the personal computer 
which processes a thermocouple output. 

[Dr awing 3] The explanatory view of the example of this invention when the 

temperature gradient of piping inside and outside is small. 

[Drawing 4] The explanatory view of the example of this invention for 

pinpointing the location of an affix. 

[Description of Notations] 

1 [ — A personal computer, 5 / — A display, 6 / — The piece of a metal 7 / — A 
thermocouple, 8 / — A heat insulator, 9 / — Output signal of a thermocouple. ] — 
Piping, 2 — An affix, 3 — Elevated-temperature gas, 4 
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[Drawing 3] 



[ Drawin g 4] 
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